Calcitonin inhibits prolactin promoter activity in rat pituitary GGH3 cells: evidence for involvement of p42/44 mitogen-activated protein kinase in calcitonin action.
Previous findings from our laboratory have shown that pituitary calcitonin-like peptide (pit-CT) is synthesized and released by gonadotrophs and inhibits prolactin (PRL) release, synthesis, and lactotroph proliferation. To investigate further the regulation of PRL gene transcription by CT, we examined the effect of CT on rat PRL (rPRL) promoter activity in rat pituitary GGH3 cells. GGH3 cells were transiently transfected with rPRL promoter- luciferase and control plasmids. Thirty-six hours later, the cells were treated with CT or other agents and their effect on luciferase activity was examined. The effect of CT and/or thyrotropin-releasing hormone (TRH) on p42/44 mitogen-activated protein kinase (MAPK) activity was also investigated. CT inhibited basal rPRL promoter activity in a dose-dependent fashion, with an approximate IC(50) of 3 nM. The maximal inhibition occurred 1 h after the CT addition, and the peptide was equipotent in inhibiting 600 and 2500 rPRL promoter constructs. CT also inhibited TRH-, Bay K 8644-, and ionomycin-induced rPRL promoter activity. CT mimicked the actions of MEK inhibitors U0126 and PD 980089. However, CT could not inhibit rPRL promoter activity in GGH3 cells expressing constitutively active ERK1 or ERK2. CT markedly attenuated phospho-MAPK immunoreactivity in untreated as well as TRH-treated GGH3 cells. These results suggest that CT inhibits rPRL promoter activity by antagonizing Ca(2+) and ERK1/2-mediated signaling events. They also demonstrate that CT is a potent inhibitor of early events associated with PRL gene activation and may play an important role in regulation of lactotroph function.